Analysis of the mechanisms of T cell-dependent polyclonal activation of human B cells. Induction of human B cell responses by fixed activated T cells.
Coculture of resting human B cells with T cells stimulated with immobilized mAb to the CD3 molecular complex induces polyclonal activation and the production of Ig of all isotypes. The current experiments were carried out to determine the nature of the signals provided to B cells by the anti-CD3-activated T cells. For these experiments, fresh T cells or T cell clones were activated with immobilized mAb to CD3 and then fixed with 1% paraformaldehyde. Upon coculture, the fixed activated T cells or T cell clones induced B cell RNA synthesis and IL-2R expression, but only minimal DNA synthesis and no Ig production. Induction of B cell RNA synthesis by fixed activated T cells was not inhibited by mAb to the alpha-chain of the IL-2R, and was not enhanced by supplementing cultures with IL-2, IL-4, IL-6, or supernatants of mitogen-activated T cells. Upon the addition of IL-2, but not IL-4 or IL-6, to cultures of B cells and fixed activated T cells, sustained proliferation was noted along with the production of Ig. Control fixed T cells or T cell clones did not induce any of these responses. The presence of cycloheximide or cyclosporin A during the activation with anti-CD3 prevented T cells from developing the capacity to provide help for B cells. The use of mAb to a variety of cell surface molecules indicated that several T cell surface molecules including CD11a/CD18, CD44, CD54, and class I MHC molecules are involved in the induction of B cell responses. Among the mAb that inhibited B cell DNA synthesis and/or Ig production, only mAb to CD11a, CD18, or CD54 inhibited initial B cell activation as assessed by RNA synthesis. Even though mAB to CD11a/CD18 inhibited the capacity of fixed activated T cells to induce B cell responses, the finding that fixed activated CD18 deficit clones provided help for B cells indicated that expression of the beta 2 family of integrins by T cells was not necessary. These results indicate that activated T cells acquire the capacity to stimulate B cells polyclonally and induce cytokine responsiveness, proliferation, and Ig production by utilization of a variety of surface molecules. Moreover, these results indicate that the initial activation of the B cell is independent of the metabolic activity of the T cell and the production of cytokines.